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(54) MODIFICATION OF GENOME TARGET SITE OF MULTINUCLEATED CELL, 
TARGETING VECTOR USED THEREFOR AND MODIFIED MULTINUCLEATED CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a target vector for modifying genome target site of a 
multinucleated cell, suitable for creating gene-cleaved strain by including a DNA containing 
modified target site or the like. 

SOLUTION: This targeting vector contains (A) a target site of a gene or the like encoding 
modified enzyme, peptide hormone, enzyme corresponding to a synthetic system of a 
biologically active substance or enzyme corresponding to a toxin-biosynthesizing system, (B) 
a recombinant section marker comprising a positive section marker and a negative section 
marker, and (C) a marker for controlling the copy number encoding an enzyme selected from 
a group of a laccase, a /3-galactosidase, a ^-glucuronidase and an alkaline phosphatase. The 
multinucleated cell is preferably the one derived from an organism belonging to the genus 
selected from Aspergillus, Penicillium, Neurospora and Fusarium. 
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[0 04 6] C©£&Ttt. $-f. #5^* ^-fel/*5/ 

SJfctttfflijWffFiUTtt. Witt*. argB«£^ (Mole 
cular cloning and deletion of the gene encoding As 
pergillopepsinA from Aspergillus awamori. Berka RM 
et. al. Gene, 1990 Feb. 14, 86(2)p. 153-162) . pyrG 
iSfe-p (Recombi national Inactivation of the Gene E 
ncoding Nitrate Reductase in Aspergillus parasitic 20 
us. Tzong-Shoon Wu et. al . Appl. Environ. Microbio 
1. , Sept. 1993, p. 2998-3002) , niaDjH£^- (The devel 
opment of a homologous transformation system for A 
spergillusoryzae based on the nitrate assimilation 
pathway:a convenient and general selection system 
for filamentous fungal transformation. Shi el a E. 
Unkles et. al. Mol. Gen. Genet .1989, 218 p. 99-10 

4 ) mmmrhtiz. 

[0 04 7] *#f--Y y-trU^->3>-7-*-ttJgHii 

fcptbtte. mtfoliC3ljt£^#g;tf6tt* (Tr 
ansfontiation of Aspergillus nidulans witha cloned,* 
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* oligomycin-resistant ATP synthase subunit 9 gene. 
Michael Wardet.al. Mol. Gen. Genet. 1986 , 202 p. 265 
-270) . ol1C3ljgfi^&^&»ftjlfc£9$&ttiC 

&<tft£©T\ %%n&mt\- Vx*W>itStst&t& 

■e«£Wrtfti> 0 

[0 04 8] *«WK*»W4 rat-Ha>m-*ffl 
<CtH8t?fiF*«>©#ttflI3*iS. »3f-»3> 

*©m fftfc%*aiia©jieaBSttK». nswraf* 

K. «©£WjIg. IHRtittKK. #WWW6*fctt 
i&mmX&ffflttc J; 0 H^r t £ J: 5 ft * »; K £ 

[0 049] *~ ^r-Y >^^^-{C^$n.2>3a© 
DNAflJjg (a.58E3*ite*-y9 FSP{4> b.*Bla|jf§& 
&Aft-feU^>3>v-2;-, c.3e-$fc:3> hd-jb 

^©3Srje£(r>5BW**fc-flB»/. £©J:5ft«re 

-£lt«. ( i ) - (3) ©t,>-fft#>©iesa>e> 
(1) 

[0 050] 
[ft7J 



(2) 

[0 05 1] 



9-r? 


3 fc'-fta h 




HMfc 


% > H >"V — * — 


X Ut8] 










i/3 * — 



(3) 

[0052] 



Ht91 



(9) 



15 



$$182 0 0 1 -46 05 3 
16 



9-r 

























[ o o 5 3 ] ±ta ( i ) ( 2 ) r«. if-y? h * 

ixr -< 7'-feb5">3>v-*-<DjfAK:J;^T > £-y 
v rSP&rt^SftTl,^. ±12 ( 1 ) g/ctt (2) © 

* - y y < > y^ *> * -a mm®.k&z.<DwmK. 
wmw.mxz interna stsnfc^-y? hgp io 

n> rn-;i,fflv~#-#&fe&K$A3ftS. c©£ 

( i ) ttdt (2) ©f-y^^ >^^$-*^iiHj 
iffl*gix.©Ma^i;f)^iffliaK:3iA$nfci«^a. * 

#y ■< y -te U * > 3 >-7- A3 ft £ . 

y> 3 >•?-#-£ ixm>tcm%m%&i&&3-<Dm a 
Hii*»*.(tt4*s-er. tiHi«#»*.tf©#*«ji? 
[0054] ^«wja«:*jw*«e?- *-yf-^ 



t-&3> r n-JWB^-*H«ft*ft©«JB**fa 

tlxrc^ft^ m— <D-7 ^zi><£iK •?•©» 

*-yy.< >y"<*f-«±ie (3) ifCjjkbtcm^ 

[0 0 5 5] >^^^-4COti-C«. &® 

>y-30 *^^B-e©ffett^©iE?ij* 3 JfA3ft-cor 

S"C*53«©DNASjg©MWJ{CB. i&gKJ^jHc 

^fl^fc©Ki^fcte©^iBM#^3 ft-cor *> 

r > 4^ 2 £ -©fljSrfctTicjp-f : 
[0 056] 
Hfcl 0] 











pyrG 




0HC31 





























[0 05 7] (CCf. pvrtXi^D?i?>- 5' 
7 x - h y*;I/sfT*^^--eaG^ oliC31«3f- 'J =fv 

•r. )<t*». * >y*^£-©jf5tfc« 

[0 05 8] 2. $%^©»-y y hggfi[£%^-f 5# 

*«?i©*a». ^ffliatcfc^r. 9fa©3b'-»© 
*-y* raH&*8&M-*a8r*-aT. «t© ( i > 

~ (3) ©UB*^tfCi*»«i-r*»ft-e*4 : 
( l ) WT©a-c©CNA«jS4?BiifflJiatCigA-r€.I 



a.»£3ftfc*-y-.y hSPfi. 
(2 ) *BPIffl#8S*{iMzU^>3 

^g©nf-g[©^-y > hgP14*5^$ftT^S*iia 
£f#£Ig. 

[ o o 5 9 ] ±§a ( i ) ©ig». tapiiffl*gi^©iia 



Kj:r>r^eEinis©*-y» r »tt*»£-r stabics 

R<C. 3S©DNAflt& (a-c) ^ffiiK&A-f SI 

30 g-e**. c©ig*SWWKHIW*fci6K:tt. ±» 

u/c*^©f-yyy >y-^*-£, ««s/c«it 
u>. ^ff-?:SiiNB)iaK:*A-r€>it^«. ^fti©a 

f-^ i?;U^> (particle qun) iffiStZHfo fait*} 

a * <y a -ctoa b fcfflsa^ ^ t? z - 1 & 
[ o o 6 o ] tit. MMZMmmftM&mvimux? 

40 Sr&s„ ^W{c^**-£if A-f 6fc#(c. yo h 

y^^ hi-^^^-icsiiti, ^';x^-u>y;3- 

>n*aETrff & 5 c ijwf * mmg.ft%mmi o 
rw:. >;y?-A. k. *yy-^. 
*4^«cft6©it^» 5 ^ffl-e#i>. 

[0 06 1 ] *Sl»B > &DNAtt&&£&llin<C8U* 

i^-> 3 > v-*-© 5 ^©jj<^y ^ y-fe u ^~>3 >-7- 

* - ZSts ^ * > - £ -e©ffc© DNA^jf^^tf^^f 
-41i53IJfC|gISL/. MJM^ (co-transformation) 
50 S?rfll^-Cifflflaf*3«:#A-r?>C<i:*5-c'tl>, 
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[ 0 0 6 2 ) JbE ( 2 ) ©Ig-CB, ffl|5Jifi#&;tt*-tz 

®mm&m&&tzfrt>. ( i ) ©i*rcfi6ft£t§ 

[0063] *»H©#ft(C*il>"Ctt. 
#-;fe\£tf*#fw yt:uy>3>^-#-*6&S-? io 

C ±IB (3) ©ISrtt. f#e>tlfc*Bl5]i|& 

out. 3 e-$3 > Ha-;iffl7-*-o 
[0 0 64] 3f-|S[3> hP-;l/fflv-*-«. ftg 

—If. h->y~ fe\ /3-y>Ui? nr. 

©jffe?--e;&£i§£. -7-*-©^i«ii(T©ct5tcig 

IB (2) ©I«TS6hfcffiH«*»ittt*BaK-S. 

®»a*iitB3ni-jaia©stt©ae*iHR-i"4. to 
ia*{c«A$n/c^fettg*©3b--^*5^^fi 

in§i$fts&eiB3£< &4. 

[ 0 0 6 5 ] ±IB ( 2 ) ©Igfff htl^m&fr&Z. 30 

y* h«Wa©3t-»4©ffiH*JBJlLr*WB. ±IB 
(3) ©IgftfcWSS&^^-rciKJ:*). ffiS 

[ o o e e ] *»w©*s«. »«:. *-y»nro&© 
o*r*aatr««^tt. ±ib o> ©i8£tib©c: 

£ < jHfe-f *iB<fc<,> : 40 
b. Pf-|3> hn-;i-fflv-*-©^]i*5§fe®c> 

a^c©»ff4»»)iIT. 
[0 06 7] ffiBtt#*Aftfc;btt*8£Shfc*-y 

» HHa©3t-tt»*^-r*4*>6. 3t-«3>h 



&S320 0 1 - 46 05 3 
18 

ISl5ia^Att©3DX-K:tiOTS^$4l-5.^fe©® 

Kt«*-c**. *e*5«fe«<«^stiiania©jift 

[0 068] *»H"eB. (4 ) ©Igi failffl 
BKC*A Uc* -Vf- a > y< * * -4*© D N 

s-r ^ Cicero. piDv-*-a(E^4SSf<jfflu 

ffe©£-y* FWfl[©?®*tf«c9C<t*^ttift 

So 

[0 069] d n Atmz&z-rzmsit. 
mzcttfvzz. v-*-it{E^4^*-ri.ii^© 

"^f-ibTB. ttT©DNA$3§. ( 1 ) -7-*- 

^*3ftfc«©Sfe&ttDNA«Ri**$J:c; (2) *#f 
^ y -fe U ? ^> 3 > v - * - 4Wf £ & ©jWtc § ft & . 
•e© J: *> * * - # ffiB«**it©iraHc cfc *) Siiffl 

uscc^Asnfcw^. r^i^ia©^gsftDNA±©v 

-#Hfi«©*ttJ i rv-*-*^*3tifc«©Sfefe 

^*«saco/ciiiiffliiaB. * #7=-./ y-tzuy> a >v- 

*-©H*fcJ:»)SH***c4**-e*s. HJIW5K:. 

#»9I© £ - y r -f > >P $ - 4ffl t> r ffi tH 0 7 ^ 

f*-ti&*©v-*-ji&F«rifei-rs5Erffi«:-oi»-cgB 

[0070] 3. ats^WtCfc 0 Sftg *\h&wm 

*#6WB. ±ia©^-yf--< >y-^i'^- ; &?ixw(c 

^A-rSCiCciO. hS|5fi©l 3f--4a 

*^WB±IB©^{c J: D &—fv \ SP{4© 1 3 

[007 1 ] *mi(D&mM®t L/TB. «T© J: 5 «c 
4>©*5^$tiS,, 

^3f-*^$nrc^^*fflsa. Aftn(c». hi® 

#)2tCiBiS©1764-6-5fta j We>ftSo 1764-6- 5»B. 

A. *U-fe*S*-CS>oT, 7^^'jynf-T— {fSG^f- 

©^3f-*^^3nr^s. 

[0 0 7 2] • v>f3 f- + '»©^^CM#TS— 3 

s-7^3 h^i/>|^SIfflia-e$>or, a. y-+s/c 
ba. * y e&*©&$NMB. 

v^3h*j/>©sfe^fiRtcia^r*jie?4or 
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B. verl, nort. afrft. pksA ; htl 

5. Attfl-JCCB. HiS#|3K:ia$£©. Aspergillus Oryz 
ae 1764-22-5^ ( FERM BP- 6821 ; 8 ft 3 0tt 

ifj*l-l-3) tCfFIt) W 6*1-5. 1764-22-S&B. 
A. % ') -fe*iij3fc"C*#> o X . pksAiie^OD^af-*^ 

t )fi|j|&&©4&->-CI,>.5>. 

[0073] • W$k.W&W*t fCfBK©. Aspergillus 
so.iae KS1-7-5& ( FERM BP-6820 ; ¥-f& 11^8/330 10 

VfhtlZ>. KSl-7-5#B, A • V—Y&&X$>iX> pks 
[0074] WT5C> iMKfte*®$&NUB«f £4 

ttB*C*->fc. ■e©«£ : F©f6^©ai§l#SE!t&£(,> 

[007 5] (1) *1\ #5*?-* l> 3 >oJII 
&?&£©*«£&£& 5. fc/cU T'-feUi'i/ 

(2) 6ft ^jr-y? hWtiL&9a--i'if 

1-5. 

(3) *n-x>i/i,fc*-y», rawaa>i*fctt«R 

[0076] (4) 3J3g*hfc*-y» r»ffi. «IBI« 
(e) ♦BISIffl*gS*©**5fiCo;c^*<Qftft{C'Oi> 

raa%tf(r>. 3fa©3t-»©*— y^ 

[0077] felT. fttt>4t/?A • *y*. y» 50 
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rSUfti lt7W 'J tfSfis?ftSl>t*plsA 

T py rt»fc?- fc <fc tfol iC3lit£^- £ ffl I >fct§£CC oi > T 
&X7-v7CtK.mm?Z>. fcfc. |5]SI©^{CJ:«3 A 

• *'j-tf©ffig©*-y? hsisa. #>-*>i>ba. ^-'j^* 
©jaguar* .5 a • v-- HDffit©*-y? rani£ 

*c4#inig-c*s. 

[0078] £?, f$-<DZT-y 7'T'B. pyrC3t£^£i 
®X<Dmm&fr&X.Zffi<'tclto. A ■ * <) -fe'©pyrG«£ 

£:>3>v-*7-£ 0 "Cffll>5pvr<dtfc?- 
±jfe©^^ 4 HBBi&HWjfrftODNflKW-* PCR&rif 
4§. pvr<»fiK**«©Kife L/ fcpyrG«£^fi# 

[0079] pvrQlfi^MJS©^LrcpyrGii 
£^ifi$©DNA»r)j-4 . niaDJt&?*£&7*3X3 F£ 
Il'tA • ^yHfCnialTftO^MKgl^f 5C4Ct<fc 
t>. pyi<aieW!**3W»6tl4. ftfc. ilBniaD" t* 
B. KaftWtt*}|«4trHJ?-rSC4**t?*S. 

[0080] pyrCHS^feftB. pyrdHEWca- F 
$ ft X I > oroti ch ne-5 ' -phosphatedecarboxyl ase 
^0&(,»©"C. 5-Fluoroorotic acid%dtfS/J^»T 

[008 1 ] iroxt ? ^tb. s^^^ns ^ 

■fe'jte^-© ^ n - - > y B . 1-C(c£P-->y3ftT 
f-tfe^U ^A«^maft». 3a;-^^'j 

(^•^BXff-rS. pksAiie^B. -r-C{C59l6*irt*Spk 
sAitfi^- (GeneBank accession number: Z47198)©iH?IJ 

* 4 {C PCRffitC J: 9 -C 1 5 . 

[0 08 2]^=. fRSOXf- 9 ^G-^>^ 

^■r-2>. d<> ? 7-^^-feui'^3>v-*-4orfflu 

fcpyrGiKH^F-BKftl©!^] (Gene Bank accession numb 
er: Y13811) €:4>4K:PCRat?aXffCt 5. 4 7 

J e.1>>?i/n L-Tffll^coliaiiHST-BMich 
ael Ward h (MolGen Genet (1986)202:265-270) IHig 

©7*7X5 FJ&>6IXff-C't5. 3 f-©[3 > h a 



(12) 

21 

-7-ij—b Biosci .Biotechnol .Biochem. ,63 

(l),58-64,1999iCfe$S©7*7X 5 K ( 2 > 7" — *za£i*- 

F) fr&ttffr**. ^^f-©^m«S4ia5{C* 
L/c. g-f. pUGlS^ #7- -< ^U*'>3> 

ft. -ett£§iMicpci^TitiJai/fc. ^f^tUf 10 

t! DNAKfr 4 * ii f- A -J*. U V is 3 y -7 - ij - i * - V 
v FS*Sft*£t? 7*7X5 FCC*g£LT:. Z-Vt-jsV 

[0 08 3] H£C0 X t- y -yfw >^<££ 

-*1i£K»Al/. tf^TW 7*-fel^>3>-7-2/-(c 

J:0JB!HHft{*©*R*fT5 4 4t>K. 

* 5/ h > v - * - k J: 0 tBH«**it jWS C o fc^WE 

mmmmmm m*-ims& r ;$im>234i (s 20 
) vnmb. 7*0 ft^x 

[0084] f#6ftfc7*d YV=j7. KC*-y?- a ^9 

7 , -feui'->3>^u- f (•? y^>£#s&t,> 

^WEft**-? 'J y>^tfGA^«fei 7 y i>>£#tf F 

[0085] ?ttBlq|tt»a*.*SjgC ofc^WBftfttt. 
*#f-f 7HzU^>3>v-#-r*So"liC3li*t{c^© 

a&F©j»A3tifc«HiaftftB5 » *— feftDfibticJ: 

[0086] 3l7x©X t"- v y'Vlctnmi&^^O^m 40 

©2-y? r*mtf^3ftTi>&tnis&9*. tsHjg 
tfa^u-htciiaL. 3 o°c-c4Brae#-rs„ f# 6 
. wg? y i»*£t?cA7* i/- f fcfiiffi-r 

/c^«. T^r©^-r^fg©$-y v f »{****»* sn 50 



1#ga200 1 -46053 

22 

*t3a--«, mbacc. gfs©* — fv Fsi*<i#& 
g 3 n/c^ i * * * - tm a § *x r t ( >«**awEr s 

MMft<Dmm<D2->fv F^fta^sft/cs©*-*^ 

jWSi>***. ^©!fg#<fii>ft£StR-fSc£K:J: 

[0 08 7] 

[HJfeW] £TF. HJfi«{cJ:0 3 6K:»aucS8PI-r* 

a • *';-t2it2£AUt 0 igv-*-©^ 

[0088] ( 1 ) 7^*7 y 7*n — eaeHtWffl 

7 ^ * y o 7- 7 - -fe* jte^R««^ * * - ©»ig£ m 

^MnLfc77Xi FlacAL/pTFT (Biosci .Biotechnol . 
Biochem., 6 3 (1 ),5 8-6 4,1 99 9f2iS©7"7^ 5 

K ) ^SLiC V'v-i^—l (5 'GAA TTC TAG ATC TGG GG 
A GCC GCG TAT 3 1 ; IH?lJS-^ 1 ) & i.X}V'=y A V- 2 

( 5 'GOG GGT TTT TAG ATC TTT GAT GCG GG3 ' ; IB^lJS 
■5f2) %m^XPO&'Kiic (94°C 27> H*"-f*^, 94 
"C 30# 55 e C 30^ 72"C 3ftytf -< t> )i> . 72'C 2ft 

it>a>n<). f#6nfcpcR»r>t?rBqiiiT«iaofc^ q 

iAquick PCR Purification Kit (QIAGEN K.K.) 

[0089] A • y-+ 7^*y7'n7-7-H2*jte^ 
(Gene Bank Accession Number : E03647) N^SSPt^^ 
%t£ BamHI-EcoRlBfK" ^ pucll8BamHI-EcoRlgP{4{C fea 
U 7*7X5 KpUCAlpEBi L/C. 7*7X5 FpUCAlpEB© 
EcoRlSi5{4CC7;l'* y 7*0 7-7— fe*ae^-C^«SI*7T5:# 
tfEcoRltPr^lSal/^'^X 5 KpEEB65i Lfc„ pEEB65 

^SacrCMSfa. ¥»5|aWb*!Hil/. BartHI •/>*-* 
*§£L7*7*5 KpAlpBEBi Lfc„ pA1pBEB©7;l'*y 7' 

a 7^7 - Vfflk&B? rt©Bqi iigP(4«:±ieDNA]lr>t*ig 

^L77X5 KplacEEB7i L/c. 

[0090] ( 2 ) 7;u* y 7*a 7 v 7-fe*«ei L 8S«^ 

©<^tH 

7;U* 'J 7*n7 v 7"4zfiGiHK*afflg±<!: LTfflOS 
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-fe'1764* (IAM2636) ©niaDSfe^Stt (nitrateredu 
ctaseKti*) ©mHfctfofc. ff 6tt7c*£. A • * 
'j-fe'1764 nialT^i^L/rc. 

[009 1 ] placEEB7£gFStt. 7? 4 -7—3 (5 'ATC 

CAC TCC ATC AAG CCT ACC TTC3 ' \ IE5<J#-^3) idJzU 
7v 4~7- 4 (5 "CGG CCT CGC CAC CAA TGT TCC 3 ' I 
EflJ##4) %fflt,»rPCR%m» (94'C 2^ ltf'Ci' 
Jl/. 94'C 30# 55°C 30#72'C 6# 301M 72°C 

2# ltf-C^U) . PCR»r>r£ff/Co ff e>tlfcPCR»T>t- 
i. niaDjtfc^Sr&tf:/^? FpSTA14(Mol .Cen. Genet 10 
(1989)218 : p . 99-104) £/8 1 \ 1f gg¥8-80196#£r$glEi& 
©5STffi«:J:9. 1764 niaIXft©^»iite&£tTofc. Jfcff 
«£5 0 01**. &A?fft (GA)7 - U- F (1.256 diam 
monium dihydroqen phosphate, 0.2% potassium dihydr 
oqen phosphate, 0.1* magnesium sulfate, 5.3% gluco 
se, 1* gallic acid, 0.005% copper( I )sulfate pent 
ahydrate; pH6.0) &C,"£ftiU 7 y ^7 — -fe*<Dflft* tC J; «3 
miii^hmmi 5 0#<Z>fl$)ttKfttt£fffc. 

[009 2] ( 3 ) Bmte#<DMtir 
CAT" U - F rt§£# jt 1 5 0 *©Jl5fMfc&&©& 20 

ffLfc. ff 6ftfc&fi{$DNA£:PvuII$5a$ > Jyij— M 

j&iZJOtfmmm7u-7t LriMf >W*f*ffl». 

•^^^-(c^ns^ -^*-izjie^fi3fe©^> f#& 

HI 3 tl A:^mE8lft 4 * ( 1764-36* . 1764-66* . 1764 
-82*. 1764-135*) £ff/c<, 1764-66*«7 v 
tc?-fi*©'<> F©»#»fe4>ft2&>-5fc©"C. »fe«t 
» A $ ft fc 7 iJ <) 7 D f - 7 - 12 ae^K^ffl^ 

[0093] 1764-66*fCX>T . GA7"U- h±"C^> 30 

*iftt»fc©*&, ?S<*l^-fS4>©£r£8Pg©tB£g 

^l»**-T 1 4*£ff/c. ff 6ft7c 1 4*©^feftDNA 

*1SHPP8-8M9e^«ia«©5?ffi*«i»riR»Si. pvu 

[0094] ■flf >j$tfr©fgj|l. 1764-66*», «T© 
btc. 40 

MA : SWOAlpl&faMftJaiCWtiittJKc^iWa 

{cr;b* y 7 O 7-7— &-&B?®mRl'<i> z-tfin A3 

AsnrosM. 

[009 5] MB : Bfl©AlplfiK?#<&±ttg&.sa5 

ffASfiroSM. 

A3tiTl>&b>tt. 50 
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[0 096] ( 4 ) A« SM*8oJBB1£fttt©jgJR 
1764-66**^ P> 3 d - - 7 -Y V lx - ^ a > $ tl 

fc±iai 4*©i7-if>i5?flT£fTt,>. ^-n-en©*©M© 

tt»*KBOfc (02) „ 1^f>8?«TtCffll,^c*©^fe 
&DNA3. 1WB¥8-80i9e^Rei8©*ffi*ffli,»rK» 

i££ 7'n - ^{cifif >B?flr £fr fc. 
[0 09 7] a)±IB14*©rt. 4>o <!:&$<*§£(, 

7U—>3>£fTofc. ?6(C« ff^ftfcftCF'Hoi 
feig < ff£ 0 ri * ^ 3 a - - r A V U 

J/ a > £?t o fci C 6 . £T©*W***©8c#ai < 

«£T4t**W6*ifc[c©Hc-ett. ^t©M*5^a-c* 

-S (02 (A) ©U->1,5,9,14) . U->1,5,9,14 

•c«7;u* 7V7-7— &k&^y'o-7i,cbtcm^ 

». ?ti (I764niatr*) (CAfetl&'O Ftfffi&L. 

7ju* u 7 - nf7--fe*«g^©{4S-effl^x*5|ac -j 
feW{c*1*aW{c«l*ftil*JiBc o /c|g*4 Cfc 

6n^tt3*©^*> K^men/co ] 0 ss/c^ taiA, 
A-cA*e>*ir(,^*5 t toT*>{cMB*ijga or „ 

[0 09 8] b ) HflUc. ±IB 1 4*©^. ^^SisOti: 
ff^-T 4 *£j§c>'^ > ^ 3 a - - 7 A v U - ^> a > 4 

<f)il-ri. *W?S3|5©flc*ll764-664Pltt{C^aB 

©«SBK^l>*wf*lc3W»6nA:[C©t*r«. Ma 8 

B, MC*5SlS-r-5> (02 (A) ©b->3,4) . 

3 , 4VU7)liJ <) 7a 7-7 — tf«£^£ 7*D - Lfc 

*«e?©taai-ctt*»A*JiBc ^/ci^ffl^nsag 

7 >i>i0 <) 7'D7 i 7-l2*ae : ? : -©{iEgrffl*^^*^c o 

fc4^ffl§*x2.(4g. 36{ctt-ettfcwc-r^r©M# 
MAr tS* <^nfc**5 J; o'-f ^r ©M^MBr &$>htifc 
*r*6ns, im*«fcffl*»*#ficofcis*£i; 

fc. ^r©#na^s*©**i|5iii(c^-f'?ia>K:ff^-rs 
**5ffe>n/c [c©*r«, ±r©M* 5 MBr*5 (0 

2 (B) ©U->2,6,7,10,11,12,13) . U->2,6,7,1 

0,11,12 ,i3r«7JU* 'J T'of-7— 7'a - ^ 

(cL/fc»^ v siiisicfigK: i #©;o K^me»n 
re. f m& : i-z7u-7icmwt®'&, eifc 

is^t;7i:<i:#^.e > n.5^it2*©-'0 F^menyt 
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[oo99] c ) mm 1 4»©rt. isg©sa#s4> 

.titti4*#ff&*ifc [c©t*r«. ^r©«38*Scr* 

5 (02 (A) . (B) © U->8) . l/->8r». 

>*ff&-»fci*(c. £f&pg©wgg£t,>£^T#©i#£ 

T*>. -e©1*©if£©g&ttJ: »3 . $A#cfc 19 £ < #a 

[0 l 0 0 ] c<DJ:5fc:, 3 > h n -ji/^gv- 
#-©2S3I (ga^I/- r±r©tfg©fl&) £!g8&ci, 

#in3*lfc„ 03iCU->l#><E> 1 AXmbtc^QCf 20 
[0101] ggjfegj2 

f#7c, ?^$nfcT;b*V^D-?-T— fe' 

ae^f. 3f-t3> i-a-j^7-*-i it©? f 30 

©pyrGH£i\ Mf-(^L/i'->a>7-*-iLT 
©oliC3ljlfiiP£^tf. 

[0102] (i) 7w;^Qfr- mfc?w&m 
iseffiWatto^ffiiffliirKffuteA • aoi 

t^$fe6ftONA/&SSl!{C. V'=y 4-7- 5 (5' GAG ACT GA 

C TCT GTG GATCCG 3' I IE?U#*f 5 ) *$J:t>'77 V- 40 

6 ( 5 ' CGG ATA GCC AGA TCT TGT GGC3' I K?>J#*f 6 ) 

(94'C 2ft &<f9)l. 9fC 55'C 30# 72'C 

3ft m4t>>\>, 72°C 2ft iyj?)l>) . f#e>tlfcPC 
RKfr^BqiniBamHI-C^aLz/cfl. QiAquick PCR Puri 
fication Kit (QIAGEN K.K.) £ffll>"CPCR»rJT©ffiia£ 

[0103] pUClffi&BaBHTCASa. RU>Mfktt. ±E 
PCRWfriS^br^^^S FppyrC-26<tl/7t. lacAL/p 

wv&Mmtc* T 1 ?^-! (iB?'J## 1 ) teJ:^^ 7 so 
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4-7-2 (K5>J#^2) 4ffl^TPCR5:m^ (94°C 2ft 

l*Mi?)\>, 94'C 30# 55'C 30# 72'C 3ft 30tf 
-Ci'^. 72'C 2ft l-*Mi>)l) , 'i&htVtc PCRBfrH"?: Bp 
HIT&SL/fc^. QiAquick PCR Rjrification Kit (QI 

fiCEn k.k.) im^xpamKonuz'rtitc. 

[0104] ppyrG-26fcBanHre*SH. IB 'J yffitfe, 
±f S PCRKJt t LX F pTLTpyrG-li L> fc. 
A • F5>X 01iC31 PstI-XholKrJt£pUC18 Pstl- 
SallgPfiKM^L/^'^^S FpMVRX-2 ilfc, pNWPX-2 
£BamKrC*3S. S8'./>${tf&. 7Jl/# 'J 70^7~ M 
jtfe^^frpAlpBEB BamHlKJtSrig^LT'v;* 5 FpOT 
iAlp-li btc c 

[0 10 5] pTLTpyrG-l^^MK^^^V-? (5" GGT 
TGC CCA GAT CTG TAA ACG 3" ; Iffift#-5t7 ) 

( 5 1 CAC OCA TAG ATC TGG TCG CAC3 ' ; IE 
?IJ##8) 4ffl(^TPCR4tf(^ (94'C 2# lU" O*. 
94'C 30# 55'C 30# 72'C5# 30lJ--f2;l\ 72'C 2 
ft l-fj>?)l>) , tf^n/tPCRif^Bqlll-CMat/c 
QiAquick PCR Purification Kit (QIAGEN K.K.) 4 

[0106] pOliAlp-lSrBqlirC&a, Ji& •/ >Kf tf&. 

±IBPCRWK-4ie^br > *»f--yf-(>^? 

^-1fj§ ; Sr^i?"7 , -7^ 5 KpdAlp-8i Ltc. pdAlp-8fC 

— 7'-feUi">a>-7-*-itrpy 
rGlfe?. *#r-f ^'■bUd''>3>v-*-<bLroliC 

^-feiO'f - $ *-$-©# ACcJ: »)K«Sn-C(> 

[0107] ( 2 ) pyrdeW? jfeSi«c©mU 

(C. 7'? j -7 — 9 (5' TAT CCA TAA GCT TTT GAA GAG 
3' ; IB?"J#-St9) fciOV 5^-7-10 <5' CTG GAG GCT 
TGC GCG CAT TAG TGA TG 3' ! SH?lJ#-^ 1 0 ) £RH,>X 
PO&ftitc (94'C 2^- XV-Jt'H'. 94'C 30# 55'C 
30# 72'C 3ft 30fr -it'll, 72'C 2^ if - -/ f 
to) . J#6*TfcPCRBf>T'?:HinclIII<!:BssHII-C©abi''c 
tl, QiAquick PCR Purification Kit (QIAGEN K.K.) 4 

[0108] |3l«(C. Adft©&fe{*DNA£^£!fc:. 7' 
5 -f V-ll (5' GAC CTA CAG CGC GCG CGC JfiC CAA GC 
3* : ISF>J#-^1 1 ) fc<fct>'7'-7-l'V-12 (5' TCT CAC T 
AS ATC TAT TCA TCC 3' ; E^JS^ 1 2 ) SrfljVTPCR* 
tfo/c (94'C 2ft l-?-<>7)l. 94'C 30# 55'C 30$ 



» 
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72'C 3ft 72'C 2ft Hf-f^l/) „ U 

6ft/ePCRWJT£BglIl£BssHIir&lILfcf£. QiAquick 
PCR Purification Kit (QIAGEN K.K.) £JBl>TPCR$r 
>T©fliS?£TTo/c, 

[0109] MPCR&JV&, BamHIiHindHI-CffiSO/cp 
UC18«lJ0x., DNA Ligation Kit Ver.2 (SiliMtSI) £ 

JBi>TIS£Lfcfft. *ft^ft©&>r#puci8K: l a e- 

■f-o^btcy'v^S. FZmiRL. ppyrGdel i 1/ /Co pp 
vrGdel£gH£!&C. V'y J-?— 13 (5' TCT CTC AAA ACT C 
0C CTC MG ACT ATC C 3" ; I2?ij#-Sf 1 3 ) fc<fct>*7*5 10 
-fV-14 (5" ACC CCA GAA ACC CAC ACC GCT AOC TT 
3' : lffi?lJS#l 4) ^ffl^TPCR^tf^ (94'C 2ft Xtr 

JU. 94'C 30# 55'C 30# 72'C 6ft 301f-f^ 
7k 72'C 2# 117- 4 *Jl>) PCRK>r£f#fc 0 
[0110] ft 6ftfcPCR&«-ipSTA14£ffl(,\ «fH¥8 
-801964f&$RIB$S©;£?£lCj: , 3. 1764 niaCrft©^R$K 

>. 0.2%5-nuoroorotic AcicP&^S'NStft (UF7*U 
- h : 3.55CZAPEK-DQX BROTH DIFCOj±S¥) "C^WT 

R»U Xbal&gfg. pyrv$fjIjl{5i^*7 , Ci--7'K: 
IhfXIWrfcfTofc. -f-fyMViOl&gkV, 1764niaTJ 
«3ft750bp@^A> F*i 1 #<&e>ft£l764-4ft£ji 
JRU pyr<»£*fc5fclf£ft£Lfc. 
[0 111] (3) >^^^-^ffl^/c7 

') 7U f7 — tf«£flR«l*©ftffi 
pdAlp-8£g?S>K:. V-15 (5 ' CCA CCT TCT AAA 

ACC ACC GCC 3 ' I 8rf"?lJ#-5|l 5 ) *$<£i>*7"7^V-16 
( 5 ' ACA CCT ATC ACC ATC ATT ACC 3 ' ; E^JS"^ 1 
6) £E(>TFCR£tT(> (94'C 2ft !ir-f 94'C 3 30 

0$ 58 *C 30$ 72'C 10ft 30-7V £7l>. 72'C 2ft 

ltfO*) . fcrKK-Wco ara*rffictt. ft^S 

*#7^:/-fel^^3>v-#-£LToliC3:iiI{g 

sfttv*. 

[0 1 12] fffcftfcraHrJtftflil*. #M¥8-80196^ 40 
&*l3*©affi«Cj:»>. 1764 -4tt©Jg«E»*(To 

234J ) rjaao-CT'oh^xhiL./c. 

u>yy3-;i^£Trii£U *±-C2o»asufc. 

C©8MftCj:!) PCRffiW^'O h7'^ HCC«A2 

ft. 3 6KfB|l)ffl#&A©JiS{Ccfc9 > PCRtRK-fO 
* Jtff- ^ y-fe U * 3 > v -* -fcW© D N AW&W8k 

fef*±©^-y-v hSBfiKHfASftS. *±ftSf£K, 50 
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3(2). mmW4 (2) feJ^JUStfUS (2) fcfctt 

z>Bm&mm>ij&-cm^tc. wmam\ 2 0 

ft£. lOnM? y^^tfCA^U- h (UG7'U- r ) *5 
j: tflOnM 1 ? '1^>. 0 . 00002X r X ?■ ;U ? > &tsit 
Iglft (UT7*U- r : 3 . 550APEK-DCK BROTH DIFCOfctg ) 

Kj&tfU ut^u- hr^WU. UCT/U- hT8<^ 

■e^»^unnx-r-<vb-^3>L/. 3t'-t3> 

mcb-c. m%.<Dm8.<DMtt>mi>ftzmtRLtc. 

btltcfti 1764-6- Stti L/fc. 

[01 13] 1764-6- 5^©^feftDNA4!(#P¥8-801S6^ 
&*MBtt©#£*fflt>Tft&U ApaLlWS. T)l>ti 

if>m9iZft^tc. -e©M*. §H*r**i764-4»r« 

#J1 .6kb<t^j3kb©^'> KA«JSl6tlfc©{CJtl/'r. 176 
4-6-5^f{i. i|\J1.6kb©^0 KiTi^y^Of-T— 

ae^gpfar ©tinffl*^ a tc <t i) &fef$ jbc^ f * - 

^WAStifclSK^sni. ft8kb©^*> K#H6tt 
fc„ S/c. 1764-6-5^>&*-fe''( , >7 - U- h{C*ffid//ci 
C5. 1764-6-5tt«^^^^£V^Cl-?r^$/«C^•,7c. ffl 
18*5771/* 'J 7'nf7-V£%m?Z>i8r£lt. h 

^©^-b'-O^^^nr^n-^n^^n-S,, 
r.< >^^^-©^A^c<f:«). 1764-6- 5ft© 7 

vuf-r- v&&r-ifiw& 3 n/c c i *^«e $ ft fc. 

[0 114] (4) PCRK: 7 71/*'; 7" 0^7-4231 

1764-6-5^©^feft DNA?r||S!iC . 7" 7 >( V -17 (^ {/ 
^-tCffll^cpvrCiiG^rt©^ : 5 ' CTA CCG GAG TG 
T CTG AAG GTG 3 ' I l^lJS"^ 1 7 ) teJiVy'? 4 "7-1 

8 (^i^-ccffloft^u* y 7"nf 7-•^^iieT•J: , ) 

S h &CTifc©f2?IJ : 5 ' CTA CCC CTT GOT GGC CAT ACC 
3 • ; 1 8) *flil>TPCR*fT o/c (94'C 2» 

■&49fr. 94'C 30# 58'C 30# 72'C 3# 30*^ 

i'Jl', 72'C 2^- rfr-fd>7i0 . *<ir*-1fi7n'ijW 
*t*I3ftS#>J2.8kb©n'> F*J«S$ftfc. 

[0 115]*fc. 7'5-(v-l9 (7;U*'J7*t3 7-7- 
■KaWSB&jSTSEOEJU : 5 1 ATGCAG TCC ATC AAG CCT 

acc 3 • ; ie?'JS#l 9) teiO'^-fv-is^ffl^r 

FCR?:tf-9 7c (94'C 2% iy<(i?)l>, 94'C 30$ 58'C 
30# 72'C 7ft 3<&Jir)\>> 72'C 2ft \^At> 

;u> o ^i;^-^r;i,*y/n7 u 7— feffie^SPfirts 

HitiA8Sit%igC L/fc«^{Cifipi$ftS^7.5kb©M-> 
K* J lflS3ft/c. JitJbfrC.fcO. 1764-6- 5ft « 7 V V 
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©7A*'J^Of7- fe'»fc?fi&m (l764-6-5ft) # 
[0 1 1 6] IH6W3 

Aiiei^m^^m io 

{J. ^SflfcpksA (pblyketide synthase) jt{c-?\ 

&?. 7"*Ui'^a>V-*- < t UT©o1iC31 

[0 117] ( 1 ) pleAafi^fMWBdr-yfW >f"< 
f > -©fltfg 

*m>X&Tflcm}-? *. ^¥8^0l96- r f&#RfeiS© 
#aS*flH>TflM90fc. A • V-+ Al1*©?fefeftDNA£ 
^M{C7*5 7-20 ( 5 1 CM TTT TGC CTA OCC TAT CT 

c 3 • ; I2?IJS#2 0 ) *jj:y : 7*-7'('v-2i (5 ■ ccc 

CCT TGG TCG CGA GAG CTC 3 ' ; i^lj##2 1 ) 
TPCR^f^ (94'C 2ft llf-f *;t\ 94'C 30# 58 'C 
30fj> 72°C 10ft 30* 4 9 to. 72'C 2ft 1? 4 t> 

to) . pksA«feT-%^tf#5|8.5l<b©PCR|(ffr*»fc. f#6 
txfcPCRWrit^NheliNruI-eKlSt/'c^. QiAquick PCR 
Purification Kit (QIACEN K.K.) £J8(,>TPCR§r>r©ffi 30 
X&fTofc. pNttPX-2%XbaIiSmarCMaL//dI. ±12 P 
CR»r>f l< 77 X 5 Fp01iC-pksA-43il/fc. & 
43, pOliC-pksA^OlHS^Cte:, E.coli SCSllOB: (STRA 
TAGENEttS!) £fflt>/£. 

[0 118] P TLTpyrG-l£^(C77^7-7fcJ:c>'7' 
7^7-8£flH>TPCR£m> (94'C 2# 11M>?)1> 
94'C 30ft; 55°C 30# 72"C 5# 30? 4 i? to, 72'C 2 

ftVHtrto) . f#6ftfcl^)t£Bg1irCM8Uc 

QiAquick PCR Purification Kit (QIAGEN K.K.) 5: 
JB^TPCf^JfOflSJ^Tofc,, p01iC-pksA-43£Fbal£ 40 

Bgllirttffi. JttU>BWk«. ±3EPa*r)r*l&£U * 
fHBOjf-yf *>i^**-fltjg£^tf 7*5X5 Fpd 
pksA-38i L//c„ 

[0119] pdpksA-38tc«. s^snyta--- fsp 

&£UrpksAjtfc?-. sFS/fv T'-feH^s^-tf- 
ibTpyrGjiei*-, *#-f A 7*Hz U7i^3 >7-#-£ 

s*-£-a5^g*rci>s. so 



■NfH32 0 0 1 -46053 
30 

[0120] pksA«£^«. pyrGite^. 9 »*— 

^-oitAtciOfK^snr^-So pdpksA-38%fflt,»r 

L . 'ff 6 tltc&ms&toi E.coli XL- 
lB1ue(pdpksA-38)<t^Lfc (FERM BP-6819 ; ¥*K1 1 

ft) « 

[0 12 1] (2) $-^r^ >y-^*-£fl§l>/cpk 
sAjl&FKmof^ffl 

pdpksA-38£tt*gJC. 7*7 -fv-lSfccfccJ'T'v-r 7-16 
^fflOTPCR&tfO (94'C 2# iVJZto. 94'C 30# 
58'C 3(ftj? 72'C 10# 30t»"-< ^Jb. 72'C 2ft llf 

>f^;U) , &£2ft/c*-yy rSB{4£L-tpksA«£ 
^ 7tU?^3>7-#-£bTpyrGjt£ 

^^-f •/•feU5">a>v-*-iUToliC31jtfe 

-fe'ite^n £ -fc J; t>*£ - 5 * - £ -£# 
t?PCR»r)T£f#fc. 

[0122] ff6tlfcPCRWW-ftffl»r>. ^¥8-80196^ 
aHUEDtOaffiSfli^-C. 1764 -4**CWKWBft%ff -a 
fc. ^ftffc&ft 2 0 0 1*£ UGT" U - r &<£ C>*UT7* U - h 
fc&ttU UT7*U- h-C^WL/, UG7*U- hr?S<^ 

-ri^maftft^aRi/fc. aKRofcit*uc^-h± 

*h©flUS*fi*©flsj&*. -atciI<ft4*T?»l§2/> 

6*1^^1764-22- 5^<t Ufco 

[0123] 1764-22-5ft©&eftDNA£!t#Ba¥8-80196 

ffiWV$>Z> 1764-4^-C 4 . 81*©; n* > K 6 ft fc© 
{C^ttLT, 1764-22-5«c-C«. pteASe^SBft-eOffflg] 

K J: 0 &fe{*±K:^ ^ ^ A 3 ftfcfigfc^ 

[0124] ( 3 ) FCRtt cfc Ztikstm&rtWtlfcQim 
pksAjte j f©^ ; &filiS-t?.A:fe{C. 1764-22- 5^©^ 
feftDNA^^^PCR^fT-sfc (94'C 2^ lV4f)l, 9 
4'C 30# 58 *C 30# 72*C 3ft 30^4^^, 72'C 2 
ft Vm?)l>). V' "7 A -7 -22 {S' CACCCTCGGAAT 
ACT CCT CTC3' ) fc<fcc>*7"7 4 V--23 (5' TGG GCG GT 
T GGG TGG CAC GCA TTT GA3' ) ^ffll^cti^JC, 

i?^^pksAiieT-g|514-CtBigiffi*»!^*|ac Lfc^fc 
Wi34i5ii^i.9kb©A> FjWtMStiA:. 

[0 1 2 5 ] C©i ^{C. 1764-22-5^ttpksAii(5^-© 

^©^-yf^>7''<i'f-©«A{cJ: { 3 > *fflta*© 

pksAjte^©^ 3 f - Stl'Cl^'SC ££ PCR-CSi 
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A • * -fe'©pksA»£^$Jg* (1764-22-5*) 
a s f£ttt3ft;fco 1764-22-5*?:. Aspergillus Oryzae 17 
64-22-5i^L-TC (FERM BP-6821; W-f&l 1^8^38 

[0 126] gatflU 

^WO^-y^-f j?-^fflC>/cA.V--^ pks 

ficiAt. A • V-+pksAl£iHR«1**tSfc. 
[0127] ( 1 ) A.V-+ pyrCl£^fc?i£*© 

#!3¥8-80196#fi$glBtSO^5rfflC^'ClXff b/c. A01 

24 (5" ATG CAC TAG GCG CGC GTT TCT CCG3' I E^J# 
^2 4) ?:ffll>-CPCR5:tf-D/c (94'C 2# 
94°C 30# 55'C 30# 72'C 3# 3CTtf 72'C 2 
ft l-f^t>)l) . ^P>tlfcPCRK>t5:HindIII<i;BssHII 
X%mbtc&, QiAquick PCR Purification Kit (QIAGE 20 
N K.K.) *ffll>rPCR»rjt©fl|«*ffote. 

[ 0 l 2 8 ] itc, AcamoPk&Wfm&mmc. f=j 

■i V— 25 (5" GAA GGT GCA GCG CGCGAT TGG TCT 3' ; 12 

£|J#-5|2 5) toJ:!?-?? J -r-uZm^XPCRm -otc 

(94'C 2# ltrO.ll', 94'C 30# 55'C 30# 72'C 

3# 30-9" 72'C 2#itr^;i>) . ffe>nrcPCR 

ftrJt^BgllliBssHIir^Sl/fc^ QiAquick PCRPUrif 
ication Kit (QIAGEN K.K.) £ffiOTFCR#r)t©ffiig ; £r 

[0129] MPCRiKJt£. BamHliHincHIIT^ffiUfcp 30 
UC18{Cfll]jt, DNA Ligation Kit Ver.2 (SfljittSS) £ 

m*xm-&btc'&, *n-enoK>t*spuci8ic 1 ae- 

To^L/7c7 - 7XS K L ppy Kide"! -2 £ OA:. Pp 
yrGdel-2£§f3!4C, v-^fcicXT"? ^V-14£ 

fllt»TPCR£fTt> (94°C 2# ltf-f 94'C 30#55 
*C 30# 72'C 6# 301^ 72'C 2# llf^ * 

;b) FCRWK-^fffc. »6ftfcra«tf£pSTAL4*JiIt> 
r. #P§¥8-80i96#^fB*B©;^KJ:9. A.v-ir 

KSl niaDrflXD^fMEftitf ofc. 

[0130] nhtlicWMWtkfoO)') 10nW5 'J y 40 
>. 0.2%5-Fluoroorotic Acid£^tfg/J^ttt (UF7*b 
- r : 3.5%CZAPEK-DQX BROTH DIFCOfctS?) T^Wf** 
©&fett DNA&#H^8-80196#^|gfa|g©^riS £J8l » X 
B«U XbalAaa^. pvrC«ji«e^^ ; &7-p-7'{C 
W>Mtt&7itc. y-f>MVi<Dl&%:. KSl niaTJ* 
«t»)ttl.4l*(il»-'<> K*n$#6tt£Ksi-7*£j§iR 
U pyrGjt(gTX^?t£*iL/fc. 

[0 13 1] (2) *-y?v>^*2-£/B(,>/c.A. 

v—tr P ksA«fiiHR««*©fPtH 

^6&#l3r$^l/fcpdpksA-38£g?S(C. y'^-fV-lS 50 
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ts£V7z> ^v-i&Sr^^TPCR^tf^ (94'C 2# llf 
W*;k 94'C 30# 58 'C 3C# 72'C 10#30lMf 
;U. 72'C 2# . R^nfc^-y-; rSfl 

{iil/TpksAjlfcF-. *vf^ T'-bUi'iXH >V-/7- 

<t 0TpyrG«e^. ^*'f<^H'->3>7'*--i 
L-foliC31jt(E^-. 3t-ffc:n> hn-JU^v-*-i 
0 T 5 v t) - . 5 v ti - -fe'jife?-©^ tc.jm 

ttmmt b x z > * - iter- ? p * - * - *> j; * - 

5 * - * - *#t? PCRWJtSr'ff fc. 

[0132] ft 6*lfcPCRi8r>r£ffll\ #Pfl¥8-80196*t 

/c„ mnOSt#2 2 0*£UG7*U - rteitfUTT'b- h 

Jc*ffiu uT7'u- hr^WO. ug^u- r rif 

6 ilfc* ^ KSl-7-5* ilfc. 

[0133] KSl-7-5*©^feftDm?r^Fgfi¥8-80196^ 
4«MB«©*ft*ffll,>TRfllL» Sall^Sm, pksAHc 

s Ksi-7*r «$^4 . 8kb©^* > f e>nfc©K:>pf 

L/t, KSl-7-5*-C«. pksAjteT-gP{4-C©tB[nlffl^ 

^j8.5kb©^*>K^i.e>nfc„ 

[0134] ( 3 ) PCR££ £pksAS£T®J®#©Sttg 
pksAjte : f©^€:Ki2-r'5fcA{c, KSl-7-5*©3$fe 

ftDNA^MCCPCR^iTofc (94"C 2^- lD'W'i'^. 94 
°C 30# 58°C 30# 72'C 3^ 30*49)^ 72'C 2 

CC. ^^*-*JpksAjie?»fi]['efflBHH*l!l*4iBcl/ 
fc«-^{CtiiH2tl-5i^l.9kb©M*> F*iifiH3*ifc„ 
[0 13 5] C©J: 5 (C. KSl-7-5*«pksAii{5T-©{4 

aj©if-yf--<>y<f *-©&A«cJ: , 3. fflia*© P k 
btc. tftt>%, *&y}<DZ-y7--<>it'<-i>Z-is<S: 

O'^ftfCiO. A • V--+©pksAiie^««l* (KS1-7- 
5*) ififttii 3 tltc. KS1-7-5*?:. Aspergillus soiae 
KSl-7-5i^ btc ( FERM BP-6820 '. ^PfiS 1 1 ^8^3B 

[0136] HfiSg!l5 

^*SPJ5t?«. «G^iK«*©ftfe(*DNA±iC#«-rs 

fflkb, ztizm^x, m.mm2x\mbtck ■ 

TJU^'J^P^T-HzjteflK^* (1764-6-5*) ^6 



33 



10 



[0 137] ( 1 ) v-*-^^i7$-©1f 
•?-t)-i&fr<t>ii~-Zft&LtCo SalliXhorCffigi/ 

/cpoiiAip-i5r> 0.7%7#n~xy;i-mSi,ftS&CcJ:«3# 

8tt,/c&. #J7 kb©K)t i &#J , 3 tHL<. QIAquickCel Extr 
action Kit (*7y>ttH) *ffll>T«llt/fc. fSSSU 
tcffiK*. DNALigation Kit Ver.2 (Sffl&ttS?) 
Of-fe^??-! y-y3>3t*\ KpAlpdeli 
Lfc. 

[0 138] (2) •7-*H**'<*#-*Jll»fc'»- 
#-©|&£ 

pAlpdelfc^SK:. T^-fv-isfcicST?-! v-1j6£ 
ffll>TPCR?:tfl> (94°C2# 11M 94*C 30$ 55 
*C 30# 72*C 6# 3«f -f**. 72*C 2# 

>; ?P f-7 ~Wi&F«W <t ol iC3lit£*M$£^t? PC 
RKK-tfllfc. »6tlfcPCRK«-*fflt>. ^¥8-80196 
#^«ia«©^ffi*ffll >T . 1764-6-5it®Jgim»*tf 

-jfc. ft*. £*«&ti^©Ht«:ffli>*MJ|7u~r 

«C». 0.2%5-Fluoroorotic AcidfeitflOnM^ 'J y >£ 

[0139] S&ftfcJ&JHEft#©5 *>. UG7*U- r K 

64-6-5-ltt©^fe{$DNA?:#gg^8-80196^^$8ga|g©53 
ft£ffll>TIR©U ApaUSaaf*. 7JU*U7 - af7- 

itc. 1764-6-5-l^-C5Jl764-6-5ttr^6ih 

SEQUENCE LISTING 



(18) #1920 0 1 -4 60 5 3 
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C6. 1764-6-5ttrm?>n/ciKj8kbO^>K«S6tl& 
&fe#DNA±Kv-#-^i$©??aLfct,>A •*!)■*© 

7A*y^of-7— tfjter«aH* (i764-6-5-i#) # 

[0140] 

1. -&&j-®®m>ftm> 

2. *©*»©tmtfBK**l>t2f^l/Tl>ttl>a£ 

a. 

4. ^M©nt: -&©£-y-;, rSBft^&gTSm 

<bu-cwffl-e*s. *?ro?»ft3ft*£8fiiii8f2. & 

«ss^»T^r**©r^fciwre*4. 
iwi©*-^-* >y"<f ±ie©#?££jU6T 
stfte. *»«tc;jjai>«EiBia*ffiW'r*iRK:Wfli"c* 

[0141] 



20 



<L10> KIKKCMAN CORPORATION 



<L20> METHOD FOR MODIFYING GENOMIC TARGET SITE OF 

MULTINUCLEATE CELL, TARGETING VECTOR FOR USE THEREIN, 
AND MODIFIED MULTINUCLEATE CELL 



<L30> P99-0308 



<L40> 
<L41> 



<160> 25 



<L70> Patentln Ver. 2.0 



<210> 1 
<210> 27 
<212> DNA 

<213> Artificial Sequence 



(19) 

35 

<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 1. 

<400> 1 

qaattctaqa tctqgqqaqc cgqqtat 

<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 2. 

<400> 2 

gqgqqttttt aqatctttqa tqcqqq 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 3. 

<400> 3 

atqcagtcca tcaaqcqtac cttq 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 4. 

<400> 4 

cqqcqtcqcc aqcaatqttc q 

<210> 5 
<2U> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 



♦ 
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(20) 



1$|§200 1 -4605 3 
33 



FCR primer 5. 



<40G> 5 



gaqactqact ctgtgqatcc q 



21 



<210> 6 
<211> 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 6. 

<400> 6 

cqqataccca qatcttqtqq c 21 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 7. 



<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 8. 

<400> 8 

cacccataqa tctqqtcqqa c 21 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 9. 



<400> 7 



qqttqcccaq atctgtaaac q 



21 



(21) 



^1320 0 1 -46 05 3 
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40 



<400> 9 



tatcgataag cttttqaaqa g 



21 



<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 10. 

<400> 10 

ctqgaggctt gcqcqcatta qtqatg 26 

<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 11. 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 12. 

<400> 12 

tctcactaga tctattcatc c 21 

<210> 13 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 13. 



<400> 11 



qacctacaqc qcqcqcqcta qcaaqc 



26 



<400> 13 

tgtctcaaaa gtcgggtcaa gagtatcc 



28 



(22) 



1^132 0 0 1 -46 05 3 



41 



42 



<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 14. 

<400> 14 

aqcccaqaaa qcqacacqqc taqctt 26 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 15. 



<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 16. 

<400> 16 

acaqctatqa ccatqattac q 21 

<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 17. 



<400> 15 



cqacqttqta aaacqacqqc c 



21 



<400> 17 



gtaccgqaqt qtctqaaqqt q 



21 



<210> 18 



(23) 



&g§2 0 0 1 -46 05 3 



43 



44 



<2U> 21 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 18. 

<400> 18 

ctaccccttq qtqqccatac c 21 

<210> 19 
<211> 21 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designated is 
PCR primer 19. 



<210> 20 
<211> 21 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 20. 

<400> 20 

caattttqqc taqcctatqt q 21 

<210> 21 
<2H> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 21. 



<400> 19 



atqcaqtcca tcaaqcqtac c 



21 



<400> 21 



cqcccttqqt cqcqaqaqct c 



21 



<210> 22 
<211> 18 
<212> DNA 



(24) 



ftffl20 0 1 -46 05 3 



45 



46 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 22 . 

<400> 22 

cctcggaata qtcctctc IS 

<210> 23 
<2U> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 23. 



<210> 24 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 24. 

<400> 24 

atqcactaqq cqcqcqtttc tccq 24 

<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Desiqnated is 
PCR primer 25. 



<400> 23 



tqqqcqqttq qgtqgcagqc atttqa 



26 



<400> 25 



qaaqqtqcaq cqcqcqattq qtct 

[0 142] 



[0 143] 



24 



i2^JS-^6 : PCR7*^v-6£^irro 
E^J#^7 : PCR7^>fv~7£,Trr o 
E?tJS^8 : PCR7^>fv-8£,irr o 



E?IJ#^4 : PCR77>f7-45:/Ttc 



50 : PCR^-Tv-g^To 



» 
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HI 1 0 : 




i o £^-r. 


[0 144] 








t^l 1 : 




1 1 *^-r. 




l-Sfl 2 : 




1 2 


E5>Ji 


Hll 3 : 


PCR77>fv- 


1 3 £^-f„ 




§#14: 


PCR^-fv- 


1 4 £^T„ 




Htl 5 : 


PCR^-Zv- 


1 5 


[0 145] 






Srf*'Ji 


1-^1 6 : 


PCR7"7-f7- 


1 6 . 


I2?|J## 1 7 : 


PCR^^v- 


1 7 . 




t#l 8 : 


PCR7"7-/v- 


1 8 £^3". 


EW1 


»19: 


PCR^-^v- 


1 9 £^T. 




W2 0 : 


PCR^-fv- 


2 o *^-r. 


[0 146] 






BBIf 


|#2 1 : 


PCR7*7-f7- 


2 1 £^T. 




HI2 2 : 


PCR^-Mv- 


2 2 £^-f , 


EWI 


l#2 3 : 




2 3 ^"T. 


EfJl 


l#2 4 : 


PCR^7-^7- 


2 4 Sr^T. 




HI 2 5 : 




2 5 Sr^T. 



[Hi] C(DH«> TJMUVfnf-T— fe*Mfc?K®fl3 

£-placEEB7©1fM£^-r„ 
[02] C©H». »SH68M*1764-66(i|*6S'>^l/ 
3Di-|l^nfcl 4ft (U->1~14) ©-tMf>#* 



(25) #gfl2 00 1 -46 05 3 
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♦ tfteiS^tfl^/lVf. (A) «7;U*y^nf-T- 
-fe'itfe^ ^ B ^ O - ^Kttffl L Tclt^-C 

— ^7 (b) «*>:f-~fe:«&F*-S*-*-8l 

[03] C©0«, 3b'-|!7>|-a-JH7-*-0 
(GA^U-h±t?©1«6©8flE) *S*KLTtt 

is® Aft h^w^mviv # s c t b-c 

1*>6 1 4©ft©#*fCOt,>Ttg£©SS«»F*i©7 

[04] T7U*y^af-r— tf«e?BIWfflf-yf-.f 

>^^^-pdAlp-8©^^-To 0$. Tanp«£> 
t— tfya*-*-. Tant«£>:J-~b?*-S*-£ 

lac«5 fe'Sfi^. Alp«7;U*'J7*OrT- 
•fe'ite^. pvrC«^n^t/>- 5' -**:7;c- h^* 

;^+->7— fe'jie^. oiiC3i«t -»W14at 

[05] pksAjH£?-KSUB * - y f - -f > 9*< f 2 -pdpk 
sA-38©^*^. 04". Tanp«^>7 v -Hf'7*at- 
20 Tant«£ 5 lac«7 7* 

— fe'aeT-. pksAis^';^^^ Kj/>*— yjife?. pv 

t'jte^-, oliC31fi* U 3" V ^ '»WftATP-» # — fe* 



[0i ] 




prtmerl 
prima? 
Bgll cut 




BamH EocrfQ 

1 1 




tamd 



C 



mMiiii. iniiniii 



] 




c 



BglB BamH EcoRJ 
I I / 



IlilllllllllllllMIIIUllllll 



J 




tanrcaa prom oter and signal region 
hccisa mature *]pQjofl_,_ 



(26) 



#H§2 0 0 1 -4605 3 



[02] 



-■ : 

alp n±w band 






7 host 8 9 Iff 1112 13 14 



alp original band 





* » . • a 




... - 




■<&-..'.>\~ ." 
HE'* ;■ " 










tan 


new band 


tan 


new band 




* • 



M 



&6Kb 
4.4Kb 



* * 

- : 



re (tan) 
1 2 



3 4 5 6 7 host M S 9 10 11 12 13 i4 



M 



tan original band 
tan new band 




♦-6.6Kb 



y - X If: 




(27) 



^132 0 0 1 -46 05 3 



[04] 



BamHI Nml 

pyrtt 

pyrG BP9 





pyrG - BamHI priaer 
pyrG • Bglll priaer 




2. 3kb 

B — I pyrG 1 — Bg 



total 2640-4920 



pUCL8 BanHI 



B/Bg B/Bg B/Bg 

E ^Tanpl lac ITant 1 pyrG 



pTLT pyrG-1 




_ t> i t t a • SSwESffif Bg- lTanPl lac TfantT — Bg 

Tan - Bglll s4 priner >^ 

pyrG - Bglll as2 priaer i i Tan • Bglll s2 primer 

Tan - Bglll as2 primer 

B B 



Bg — iTanp 1 lac ITant I pyrG ) — B* 



Alp 



P Xh/S B Bg ' EEB65 BanHI fragment 

^ 1 oliC31 T Ali> 



Bglll 





BamHI 



470 



4 oliC31 1 Alp I pyrG 1 Taut | lac | Tanp j Alp 



380 



pdAlp-8 



1790 1810 

1:380*1790 3:380*470 
2:470*1810 4:1810*1790 




ollOlPstl-XtoI 
fru. fron ptfUO 



PUC18 Pstl-Sall 



(28) 



#1320 0 1 -4605 3 



[05] 



Nrul 




pyrG • BaaHI primer 
pyrG • Bglll 3'priaer 



2.3kb 

B — I pyrG "T — Bg 



PUC18 BaaHI 



B/Bg B/Bg B/Bg 

^ ^ Itanpl lac I Tan 1 1 pyrG ^ 



pTLT pyrG-1 



TaB •- Bglll s4 priaer 
pyrG - Bglll as2 priner 

49 00 

Bg— iTanpl lac I Tan 1 1 pyrG | — B « 




2.9kb 

Bg— iTanPl lac [Taut I — Bg 

Tan - Bglll s2 priner 
Tan - Bglll as2 primer 



NheI-[ 



J- Krul 



H 



P Xh/^XbFbE|g Sb / 



pOHC-pksA-43 



FbalBglll cut^ 



pksA PCR fragment 

pksA 1520 Nhel Si priaer 
pksA 9990 Hml asl priner 



Xbal 

Smal cut 



£ 



I oUOl I pksA I pyrC I Tact I lac I Tano I pksA *\ 



pdpksA-38 




ollOl Pstl-Xhol 
f ras. (ram oHtLO 



DUC18 Pstl-Sall 



7D> h-^-i 



^gJ*»fflrU»ffl3398tt!l 



101 



(29) 

F £ — A(fMt) 48024 AA03 AA05 AA20 CA02 CA09 

CA20 0*06 DM1 EA04 FA02 
FA07 FA10 FA18 FA20 HA13 
HA14 

4B065 M6QX M60Y AA63X AB01 
AC14 AC20 BA02 BA16 BA25 
B050 CA42 CA60 



#H2 0 0 1-4605 3 



